Background/Purpose. Alveolar echinococcosis of the liver
Introduction
Echinococcosis of the liver is a zoonosis caused by tape worms belonging to the genus Echinococcus (family Taeniidae).
Echinococcus is mainly classified into two groups, Echinococcus granulosus and Echinococcus multilocularis, which cause cystic echinococcosis and alveolar echinococcosis, respectively.
While Echinococcus granulosus is distributed widely throughout the world, Echinococcus multilocularis is distributed in cold regions of the northern hemisphere such as Europe, Russia, North America, and Japan.
１,２ Alveolar echinococcosis is found in the majority of echinococcosis cases in Japan, which is found almost only in Hokkaido in northern Japan. 2, 3 Because alveolor echinococcosis of the liver (AEL) tends to be slow growing, the disease is mostly found in adults and rarely in pediatric patients. It has been reported that patients should receive early treatment because AEL often invades or metastasizes to other organs like a malignant neoplasm. 4 As far as we know, only two case reports of AEL in children have been published in Japan, except for our cases, and there have been no other summary reports of AEL in children. 2, 5 We report ten cases of AEL in Japanese children in our hospital. Western-blotting (WB) and imaging methods such as X-ray, US, computed tomography (CT) and magnetic resonance imaging (MRI).
Patients and Methods

Results
Ten patients were pathologically confirmed as AEL. While three patients considered drinking spring water or well water as the transmission route, the other seven patients had not drank spring water and it was unknown how they had been infected.
At the time of diagnosis, the staging system proposed by Nakajima et al was used. 7 There were 2, 4, 0, 2, and 2 cases in stages Ⅰ, Ⅱ, Ⅲa, Ⅲb, and Ⅳ, respectively (Table 1) .
We utilized serological tests and imaging methods as a means of diagnosing AEL. CF, IHA, and IE were performed for 6, 6, and 5 patients, including 6, 2, and 2 positive, respectively. ELISA was performed for six patients, including two positive and four respectively. The US and CT findings of AEL are categorized into four patterns, respectively, by Sasaki et al. 8 One patient underwent MRI and small round cysts with a weakly enhanced solid component were detected ( Table 2 ) .
9
The operative procedures were hepatectomy in eight patients, including two cases with hepatectomy with resection of other organs, exploratory laparotomy in one, and marsupialization in one ( Table 3 ).
The length of follow-up was from 3 months to 33 years (median:
19 years). All of the ten patients, except for case 1, are still alive (Table 4) . Case 1 had diffuse unresectable foci of AEL at the time of diagnosis and exploratory laparotomy was done. The length of the incubative period is considered to be five to fifteen years. As patients were likely to be asymptomatic 8 during the incubative period, the disease was often discovered in more advanced periods in the past. The progression of AEL was considered to be slow, but AEL in pediatric patients can advance rapidly according to our cases, especially as seen in case 1.
Although, CF, IHA, and IE had been used for mass screening, they were not appropriate for mass screening because they could often give false-negative for some patients in early stage. 3, 6 Since the primary medical examination by ELISA and the secondary by US were introduced in 1984 in Hokkaido, Japan, AEL is now sometimes found in early stages. 10 The absorbance of antibody to multilocular echinococcus antigen (ELISA value) was detected on ELISA and the criteria of ELISA values are as follows:
positive ≥ 1.00, negative ≤ 0.50 and suspected positive 0.51< 0.99. 10, 11 The antibodies to multilocular echinococcus antigen such as C antigen are detected in WB. 10 The calcifications and cysts of the liver on US and CT have been widely used as characteristic findings and now MRI is considered to be useful for diagnosis. 8, 9 It is reported that the MRI findings of AEL are small round cysts with a weakly enhanced solid component and the cystic component can be a large and/or irregular lesion, and such lesions are depicted clearly on T2-weighted MRI by Kodama et al. 9 Thus, it is hoped that MRI plays an important role in non invasive examinations. In Hokkaido, the primary medical examination by ELISA is done for applicants older than The only treatment for pediatric and adult AEL cases is radical resection, and nine cases whose primary lesions were completely resected were alive at the most recent follow up. In surgery, the ideal surgical margin is at least 1 cm in our hospital because the foci of AEL do not have any capsules and the borders of the foci are discontinuous and irregular. 12 Case 4 had a stump recurrence after four years from the first operation and re-resection was performed. She is still alive and free from relapse twenty-four years after the second surgery. This indicates that complete resection is very important. Despite the fact that para-aortic lymph node metastasis was unresectable during the primary operation in case 7, she has not progressed over the twenty-eight years after the surgery.
It is noteworthy that radical resection of the primary lesion can offer long-term survival even if metastatic foci are residual.
Albendazole, one of the benzimidazole carbamates, is often administrated to adult patients with invasion to other organs, dissemination, and non curative resection or palliative operation. It was found that albendazole reduced the foci of AEL in six of fourteen cases with non curative resections and two of five palliative operations, respectively, by Ishizu et al. 13 It is reported that adverse effects were mild and included one case each of mild elevation of serum transaminase level and alopecia in adult patients. However, there has not been extensive experience of albendazole in pediatric patients. 13, 14 In case 9, the AEL tumor ruptured and peritoneal dissemination was suspected before the operation. She was prescribed albendazole and has taken it for two and half years after surgery without any adverse effects or recurrences. It remains possible that albendazole could prevent relapse for pediatric patients in cases of non curative resection or palliative operation.
Actually, we have not laid down the strict indication of the drug therapy for pediatric patients of AEL. Because there have been no reports of the effect of thymol ester of palmitic acid for AEL patients since 1965, the effect has been uncertain over the last few decades and we have not prescribed it after case 2. 15 We prescribe albendazole for pediatric patients of AEL only in cases of non curative resection or palliative operation under the strict monitoring of adverse effects (general condition and laboratory data) after the report on albendazole by Ishizu et 11 al in 1997. 13 We report ten cases of AEL in pediatric patients. Although it was thought that the foci of AEL tended to grow slowly, our cases indicate that some cases of AEL in pediatric patients can advance rapidly. In summary, a screening examination is essential for children in contaminated areas, and complete radical resection should be performed if a liver tumor is found on a screening examination and diagnosed as AEL. 
